Abstract. The solution of the Volterra integral equation f l K(t, s, x(s)) (*) x(t) g(t) + v-g2(t) + ,: _: ds, 0 <__ <= T, where gl(t), ga(t) and K(t, s,x) are smooth functions, can be represented as x(t)-u(t)+ x/v(t), 0 __< _< T, where u(t), v(t) are smooth and satisfy a system of Volterra integral equations. In this paper, numerical schemes for the solution of (*) are suggested which calculate x(t) via u(t), v(t) in a neighborhood of the origin and use (*) on the rest of the interval 0 __< _< T. In this way, methods of arbitrarily high order can be derived. As an example, schemes based on the product integration analogue of Simpson's rule are treated in detail. The schemes are shown to be convergent of order h7/2. Asymptotic error estimates are derived in order to examine the numerical stability of the methods.
analogue of Simpson's rule are treated in detail. The schemes are shown to be convergent of order h7/2. Asymptotic error estimates are derived in order to examine the numerical stability of the methods. arises in a number of problems in mathematical physics (see Chambre [1] , Levinson [5] and Keller and Olmstead [4] ).
It has been shown (see for instance Miller and Feldstein [9] ) that (1. It is clear that the accuracy of a numerical method for (1.1) willodepend on the smoothness of K(t, s, x(s)). The smoothness of x(t) is considered in the following theorem which is a slight generalization of Theorem 3.2 in de Hoog and Weiss [2] . THEOREM 1.1. Let (i) g(t) and gE(t) be n times continuously differentiable on 0 <= <__ T, 
where H(t) for >__ 0 and H(t) 0 for < 0.
The following lemmas will be required in 4 and 5. The concept of a repetition factor as introduced by Linz [7] for second kind Volterra equations with "smooth" kernels (i.e., p(t, s) 1) can be generalized in the following way to include the scheme (3.2). The methods (a) and (b) have a repetition factor of one and two respectively and can be thought of as generalizations of the schemes Simpson # 1 and # 2 for Volterra integral equations of the second kind with "smooth" kernels investigated by Linz [7] and Noble [10] . Clearly the above can be generalized to piecewise polynomial interpolation of higher order. However the present schemes contain most of the features of the more general class and the analysis given in the sequel generalizes easily. A similar analysis can also be used to obtain corresponding results for the block-by-block methods suggested by Linz [6] .
As suggested in 1, the above schemes will be applied in the following way. Linz [7] and Noble [10] . )). The second pair, u l, v a, was obtained by applying one step of the block-byblock method suggested in Linz [6] to (1.2). The point a was chosen to be a gridpoint of even index (cp. 
